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William J. Meyers, 233; Introduction to Infinite Series, by William F. Osgood, 
233 ; Intermediate Algebra, by William Briggs and G. H. Bryan, 233; Elemen- 
tary and Constructional Geometry, by Edgar H. Nichols, 233; The Science 
of Mechanics, by Dr. Ernst Mach,—translated by Thomas J. McCormack, 234 ; 
Elementary Mathematical Astronomy. by C. W. C. Barlow and G. H. Bryan, 
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the Probabilities of Hit by the Method of Independent and Parallel Fires from 
Mortar Batteries, by Mansfield Merriman, 296; Contributions to the Geometry 
of the Triangle, by Robert J. Aley, 296; Elements of the Differential and Integ- 
ral Calculus, by William 8. Hall, 324; The Calculus for Engineers, with Appli- 
cations to Technical Problems, by Prof. Robert H. Smith, 825; The Tutorial 
Trigonometry, by William Briggs and G. H. Bryan, 325; Regular Pionts of 
Linear Differential Equations of the Second Order, by Maxime Bocher, 325; 
Past and Present Tendencies in Engineering Education, by Mansfield Merriman, 
325; Macfarlane on Discharge of Condenser, by Alexander Macfarlane, 325; 
Numerical Problems in Plane Geometry, by J. G. Estill, 326; Euclid: Books I. 
—IV., by Rupert Deakin, 326; School Geometry, by J. Fred Smith, 326 ; Infal- 
lible Logic, by Thomas D. Hawley, 326; Elementary Arithmetic, by William 
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Aley, Robert J., A Device for Extracting the Square Root of Certain Surd 
Burnham, A. C., On a Solution of the General Biquadratic Equation........ 
On the Complex Roots of Numerical Equations of the Third and Fourth 
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Calderhead, J. A., Equation of Payments. . 245-247 
Calderhead, James A., and Benj. J. Yanney, New and Old Proofs of the 
Pythagorean Theorem ................ 2.45. 11-12, 79-81, 168-170, 250-251, 267-269 
Gruber, M. A., Integral Sides of Right Triangles .... ............... See eae 106-108 
Halsted, George Bruce, Non-Euclidean Geometry : Historical and Expository 
10, 77-79, 101-102, 170-171, 200, 247-249, 269-270, 307-308 


Heal, Wm. E., Some Divisibility Tests... . 171-172 
Hopkins, G. I., Euclidean Geometry Without Disputed Axioms ........... 251-255 
Johnson, Edgar H., Concerning Conies through Four Points ..,............ 104-105 


Kellogg, Late Ausel N., Empirical Formule for Approximate Computation.. 385-49 ' 
Kummell, Charles H., Discussion of Merit Contests in College Examinations 


Lilley, George, Zero, Infinitesimals, Infinity, and the Fundamental Symbol 
Lovett, Edgar Odell, Sophus Lie’s Transformation Groups. . 237-242, 270-275, 308-313 
Macnie, J ohn, Introduction to 172-175 
Miller, G. A., On the Solution of the Quadratic Equation............... 5-9, 71-77 ' 
Nicholson, J. W., A Simple Deduction of the Differential of logr ........... 306 
Philbrick, P. H., A Theorem on Prismoid .......... 108 
Roe, E. D., Jr., On the Circular Points at Infinity........... a aut ae 132-145, 236 
Stevens, M. C., A Method for Developing cos" o and sin®e ................. 103-104 
Yanney, Benj. F., and James A. Calderhead, New and Old Proofs of the 
Pythagorean Theorem. .. ...... ........... 11-12, 79-81, 168-170, 250-251, 267-269 


MECHANICS (See Solutions and Problems). 
MISCELLANEOUS (See Solutions and Problems). 
NOTES, 96-98, 122-123, 291-294. 
International Congress of Mathematicians at Zurich in 1897, by Dr. George 
Bruce Halsted, 96-97 ; ‘‘The same old blunder,”’ by Dr. Halsted, 97-98 ; Death 
of James Joseph Sylvester, 98; Notes on Problem 39, by Lewis Neikirk and 
J. B. Webb, 119-120; Note on Mr. Becher’s Article in October (1896) number 
of Monruiy, by J. R. Baldwin, 122; Note on Professor Lilley’s Criticism 
(Monraty, Vol. III., No. 3) of the Solution IV. (Vol. II., page 190), by Wm. 
E. Heal, 122-123; Multi-Directional Geometry, by John N. Lyle, 123 ;. Death 
of Prof. Ollis Howard Kendall, 124; Death of De Volson Wood, 231; Corree- 
tions and Revisions of the Article ‘“‘On the Circular Points at Infinity,’’ 236; 
The Irving Hopkins Fallacy, by George Bruce Halsted, 291; Note on Profes- 
sor Hopkin’s paper on ‘‘Euclidean Geometry without Disputed Axioms,” by 
Benj. F. Yanney, 291; Note on Dr. Lilley’s Article in the October number, 
by Prof. Milton L. Comstock, 292;.Note on Dr. Lilley’s Article, by Henry 
Heaton, 292; Note on the Same Article, by Editor Finkel, 293. 
PORTRAITS, Facing pages 1, 67, 99, 159, 197, 237, 265. 
DeMorgan, 1; H. A. Sesion: 67; Hoiiel, 99; Satvinen, 159; DeVolson Wood, 
197; Zerr, ‘Aveda, Heal, Dresieend: Anthony, 237; Vasiliev, 265. 
PERIODICALS, 34, 66, 127-128, 196, 234-236, 263-264, 296, 327-328. 
SOLUTIONS AND PROBLEMS. 
ARITHMETIC. 


Account, A owes me $100 due in 2 years, and I owe him $200 due in 4 years, 
when can I pay him $100 to settle equitably ? No. 70...... .... 2.22... 


= 
303-306 


Account, if he owes me $200 and I owe him $100, when he can pay $100 to set- 


Account, same as No. 70, except that interest draws interest to time of set- 

Bonds, how much more, quotatiotions given, was a $1000 U. S. bond worth 

in London than in Philadelphia. No. 108, 146 
Cask, how much water in wine cask after drawing and supplying water, and 

then drawing mixture and adding wine. No. 176-177 
Cattle, to find how many horses, cows and sheep a Texan owns. No. 78.... 147, 210 
Elephants, to divide an estate of 17, among three sons. No. 76 ............ 109 
Field, length and quality given, to find worth. No.72................... 008 50-51 
Gold pieces, to find how many $20 pieces ina room. No. 175-176 


Notes, what must be paid on certain date for three notes of same date, due 
at different times, to realize 8% compound interest on investment. No. 83 275-276 


Sun, to find distance body will fall in first second, on the sun. No. 81...... 209 
Train, time to count clicking of rails under, that number counted may equal 

speed of train in miles per hour. No. 146-147 
Traveling, to find find distance traveled by each of two men. No. 82........ 209-210 
Trench, men digging, for loaves, to find worth of barrel of flour, in problem 

ALGEBRA. 
Algebraic equation, prove that am—l4qn—2, ...... +(4 1)"—-lr+(4 1)? = 

Equation, in to find x. No. 147-149 
Limit, to find limit of given expression, when w=0. No. 71...............0. 149-150 
Prove that [2 y2+ys8]/[4+ V6— 210-211 
Quadrilateral farm, inscriptible and circumscriptible, with area, ete., given, 

Series, sum to n terms, ncose +(n—1)cos2e +(n—2)cos3e , etc. No. 68 ..... 51-53 
Solve according to given conditions: yx+i+y2x=8/yit¢e. No. 74............ 314-315 
Worth, to find of each of 5 persons, under conditions given in the problem. 

GEOMETRY. 
Aley’s problems involving proofs in the geometry of the triangle. Nos. 71, 


Card, to divide a square, into right-lined sections, that a given rectangle can 
be formed from them ; likewise, a square from a rectangular card. No. 69 150-152 
Carpet, to find length of piece that can be placed diagonally in room. No. 67 87-89 


Circle, divided at A, A1, A2,As...... into n equal parts, has diameter 

through A and O joined with points of division, to prove that 0A1 —OA2 

Curve, formula for area of given, to find (unsolved). No.72................ 178 
Ellipse, to find area of, which is isogonal eonjugate to a given straight line 

Hyperbola, locus of points whose polars with respect to a given parabola 

touch circle of curvature at vertex is an equilateral. No. 66.............. 15-16 
Locus of ultimate intersections of plane, passing through (0,0, c) and touch- 

Normals to parabola, required number that can be drawn from any point. 


Parabola, to prove that locus of center of circle which passes through vertex 
of a, and through its intersections with a normal chord is the parabola 2y? 
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Quadrilateral, sides given, and diagonals equal, to find them, and also area. 


Quadrilateral, to construct of given area, the diagonals given, cutting each 

other in given ratios, and at given angle. No. 79...............0..-00000. 278-279 
Ratio of AO to OA’, where 0 is center of inscribed circle, and AO produced 

Steiner’s ellipse, axes of, are parallel to Simson’s lines belonging to extrem- 

Triangular piece of land, to find dimensions of, when lines from point with- 

CALCULUS. 


Bucket, in form of frustum of cone. with diameters at base and top, and its 
perpendicular height, given, to find height to which water contained there- 
in will rise when bucket is overturned. No. 62................00eeeeeeeee 319-323 
Cardioid, to find length of closed curve of, its area, maximum longitudinal 
circumference of solid generated, if made to revolve about its axis, ete. 


Curve, polar equation given, to find loops and area. No. 61.......... = ahha 318-319 
Horse tethered by rope to post in circular fence around circular piece of 

ground, to find ground fed over. No. 16-19 
Leaf of strophoid, in leaf of, find axis of inscribed leaf of lemniscate, and in 

leaf of lemniscate find axis of inscribed leaf of strophoid. No. 49......... 152-155 


Method for finding locus of intersection of two lines, one of which passes 

through a fixed point and rotates uniformly about this point, and the oth- 

er passes through a point which moves uniformly along the are of a given 

circle, and rotates about this point. No.58 .........0 0.0.2.0... eee 57-59, 89-90 
Solve the equation (1-+-22 )d2 y/da? —(2x)dy/dx+2y=0. No. 57..... 56-57 
Sphere—cone, to remove given part of sphere by conical hole, whose axis is 

that of sphere, and vertex at surface of same, and find height of cone and 


MECHANICS. 
Ball, particle, motion of, at given latitude, if earth a perfect sphere with 
Cannon-ball, projected upward with given velocity, to find height to which 
will rise and the time of flight. No. 113 
Cassinian oval, to find law of the force that the orbit may be. No. 40...... 22 


Chain, if a, of given length is hung over a smooth peg with one end higher 

than the other and let’ go, to find time chain will run off the pin. No. 52.. 279-281 
Equilibrium, position of, of center of triangle, whose sides repulse a center 

of force with an intensity that varies inversely as the distance of center of 


force from each side. No. 112-118, 155-157 
Hiawatha, to find how “‘swift of foot.”?: No. 220-221 
Lens, focus of convex surface of a plano-convex, which will converge parallel 

monochromatic rays to a given focus. No. 47) 115 
Locus of center of gravity, to find, of an are of constant length for a para- 

Quadrilateral, to find pressure of water upon in given problem, and the pos- 

ition of the center of mean pressure. No 50 219-220 


Rings, two equal heavy, connected by string over a peg at focus of a conic, 
will be in equilibrium at all points on the curve. No. 48 ................ 116 


| 


Stick of timber, rectangular, of known dimensions, placed on platform, etc., 
when and in what manner will strike the ground. No. 49 

Vibration of particle, to find time of, slightly displaced from center of a sol- 
id cylinder in direction of axis. No. 42 

Weights, two rest on concave side of a parabola whose axis is horizontal, 
and are connected by a string over a peg at focus. 

Woman—moon, how long for old lady to go up, “‘if tossed in.a basket ninety 
times as high as the moon.”’ 


DIOPHANTINE ANALYSIS. 


Field, to find sides and area of rectangular, enclosed with fence and subdi- 
vided by fences on bothdiagonals. No. 49 

Least values, to find, of « and y in integers, in «2 —1144y2 =;3. No. 53.... 

‘Magic Square,”’ prove that a, of 9 integral elements, whose rows, columns, 
and diagonals have a constant sum, is only possible when this sum is a 
multiple of three. No. 52 

Number, if any positive integral, be divided by another, with remainder of 
one, then any positive integral power of first divided by second, will leave 
a remainder 1. 

Parallelopiped, edges of a rectengular, within 1 of a given proportion, etc., 
to find integral values for x. 4 

Series of values, find two, for x in integral terms of a and b, in the ompeeemn 
— 2axv+b2. No. 54 


114-115 


Sum of two consecutive integral squares equals a square, to find six sets of . 


values. No. 47 
Triangular square numbers, the difference between the roots of two succes- 
sive triangular numbers, that are also square numbers, equals the sum of 
two successive integral numbers, the sum of whose squares will be a square 


AVERAGE AND PROBABILITY. 


Average length of chords drawn from every point of circumference in circle 
of given radius, through a point a given dist. from center, ete. No. 48 93, 

Base ball, to find the probability of either team winning, when score at end 
of fifth inning is given. 

Chance that sixteenth day will be cloudy, if clear for fifteen consecutive 
days. 

Church, probability that A and B will be at, and C not, when previous at- 
tendance of each is given. 

Chords, average length of all, that may be drawn from one extremity of the 
major axis of an ellipse, if drawn at equal angular intervals. No. 44 

Cireular field, to find chance that at least two of four men, starting from 
random — on circumference, at random courses, across it, will meet. 


given time. 

Dice, to find expectations of one of the players. No. 48 

Ellipse, to find average length of the chords drawn ” joining every point of, 
with every other point. 

Ellipse, to find average length of the chords that mang be drawn from one ex- 
tremity of the major axis to every point of the curve. No. 47 

Man at center of circle, when diameter equals three of his steps, to find the 
probability that he will step outside of circle at two, and also at three 
steps. 


. 189-189 


117-118 


118-119 
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281-282 A 
189 
28-29 a 
185-187 
289-283 
| 
284 
93-94 
| 
120 
190 
29-80 
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Mean area of divisions, when line drawn at random across the chord and given 
are of circular segment. 

Notes on problem No. 39 

Segment, find average volume of, cut off from sphere by plane. No. 57 

Sentences, chances two pupils will translate words in, from Latin, in same 
order. No. 53 (unsolved)’ 

Straight line, chance that no part greater than b, if one of given length is 
divided into three parts by two points taken at random. No. 52 

Square and triangle, to find average are common to both, if fastened togeth- 
er and thrown on floor at random. No. 49 

Triangles—lines—chords, to find average area and length, respectively, in 
the given problem. No. 50 . 

MISCELLANEOUS. 


Centroid to give general proof that, determines that point from which sum 
of distance to all other points of a given area is the minimum. No. 49.... 

Conical section, to find volume of asegment of aright cone, whose diameter 
and perpendicular is given, ifsection is parallel with perpendicular of cone 
and includes 4 of its circumference at base. 

Ecliptic, what points of, were rising, setting, and on the meridian, in given 
latitude and longitude, at given time. 

Ellipse, to describe curve marked out by foci, if ellipse confined to one ver- 
tical plane is suspended from a fixed point in space, coincident with a mov- 
able point on its circumference. No. 41 

Hanging bar, to describe and analyze curve traced on wall by two ends of, 
suspended at two ends by string over peg in perpendicular wall. No. 41.. 

Locus of P, if base BC of triangle ABC is 2c, sum of two sides 2a, and BP 
always perpendicular to 4B, and cuts AC in P. No. 46 

Moon, in case of mischance, with what force cow jumping over, would have 
struck Her Lunar Majesty in the face. 

Numbers, required several, each of which when divided by 10 leaves 9; by 9 

Path of moon, describe and compute actual of, in July and August, 1896. 
No. 50 (unsolved ) 

Path of squirrel, to find, when squirrel jumps from top of one tree to top 
of another of different height. No. 44 

Shafts falling, to find time in which each of two cylindrical iron shafts, 
standing perpendicular at the sea level, fall in still air. 

Stock dealer traveling and buying and selling stock, from dese. given to find 
how far he traveled from home the entire trip, cost of each head of stock 
and entire gain. No.51... 

Triangle, to find, whose sides and median lines are commensurable. No. 42 94-95 

Triangle, to find, if possible, a right angled, the bisectors of the acute angles 
of which can be expressed in integral whole numbers. No. 43 

Volume of a segment of a right cone, to find when diameter and perpendic- 
ular of cone are given, if section parallel with perpendicular of cone and 
includes 4 of its cireumference at base. No. 52 
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